Nonsurgical periodontal therapy addresses debriding the area of bacteria, endotoxins, and hard deposits from the root surface to restore gingival health.The instrumentation is focused on the root surface and most often accomplished through manual and power scaling. Nowadays lasers can alsobe used for root debridement.
INTRODUCTION
Nd:YAG laser has been tested in periodontal therapy since the early 1990s (1) (2) (3) . The Nd:YAG laser uses a neodymium-yttrium-aluminum garnet medium to produce a laser beam with a wavelength of 1064 nm. Penetration in tissues is approximately 2 to 5 mm or more. The laser beam is fed through the fiber to the target tissues. The wavelength is absorbed most strongly by pigments, making it suitable for application to soft tissues.
Nd:YAG Laser as an Adjunct to Nonsurgical Periodontal Therapy
Liu et al. (4) investigated the effect of Nd:YAG laser on the endotoxin in extracted teeth due to periodontal disease. They found that the laser itself could not produce temperature high enough to remove cement-bound endotoxin and at the same time be in safe clinical limits. The in vivo comparison of Nd:YAG laser monotherapy with ultrasound scaling, the reduction of probing depth (PD) and the clinical attachment level (CAL) at the 3 rd month were close (5).
After some positive results, some authors (6,7) offer that the Nd:YAG laser be used more as adjunct to debridement than to remove calculus.
Ito K. et al. prove in their study that Nd:YAG effectively removes the smear layer from the root surface (2) .
In a study by Tewfik et al. (8), the authors conclude that energy of 4 W, 1 s leads to modification of the cement surface, which facilitates cell growth. A study by White et al. (9) found that 0.3 to 3W power did not cause damage due to an increase in the intrapulpal temperature. In addition, Spencer et al. (10) state that 4 W at the Nd:YAG laser is safe and no damage to the root surface is observed.
Ting et al. investigate in vivo morphological changes of the epithelium in the periodontal pocket with the presence or absence of clinical inflammation resulting from the use of a Nd:YAG laser. They offer subgingival Nd:YAG laser irradiation as an alternative method for treating chronic periodontitis. They investigated 20 patients with 32 affected sites who were divided into control (18 sites) and test (14 sites) groups. The test group was treated with Nd:YAG laser with parameters of 2 W, 200 MJ of pulse energy and 10 pps with a diameter fiber of 320 μm. Total laser treatment time ranged from 1 to 2 minutes. After the end of treatment, all specimens were collected by biopsy and processed for scanning electron microscopy (SEM) and histological examination. The control group, depending on the initial PD showed a relatively smooth and intact epithelium with slight desquamation (PD≤3 mm), or increased epithelial desquamation and leukocyte infiltration in PD≥4 mm. In the test group, samples with PD≤3 mm which were bleeding on probing (BOP) (-) showed a thin layer of epithelium that was discontinued. In samples with an initial PD≥4 mm, complete epithelial removal of the inflamed part was observed until the epithelium was intact in the non-inflamed parts. SEM and histological findings indicated the possibility of pocket epithelial ablation with Nd:YAG laser with parameters of 2 W power (200 MJ, 10 pps). Furthermore, the presence or absence of clinical inflammation has an effect on the extent of laser-mediated epithelial ablation (11) .
Dilsiz et al. evaluated and compared the immediate effect of trauma after instrumentation on the CAL after non-surgical periodontal treatment with ultrasound scaler and Nd:YAG laser. The treatment was conducted with Nd:YAG laser therapy with energy of 1W, 100mJ, 1064nm (test group) or periodontal treatment using ultrasound scaler (control group). Clinical parameters such a plaque index (PI), BOP, PD and CAL were recorded before and immediately after treatment. Within this study, nonsurgical periodontal treatment with ultrasound scaler causedan average CAL loss of 0.68 mm, and the Nd:YAG laser was significantly reduced trauma after instrumentation (12) .
Qadri et al. investigated the effect of SRP with the adjunctive use of Nd:YAG laser for treatment of periodontal inflammation. Thirty-nine patients were divided into three groups. In group 1, the upper jaw was treated with an Nd:YAG laser; while in group 2, the upper jaw was treated by SRP alone and in group 3 Nd:YAG laser was used immediately after SRP. In each group PD, PI, GI, and gingival crevicular fluid (GCF) were recorded at week 1 and at 3 months posttreatment. Three month follow-up showed that PD, PI, GI, and GCF were significantly reduced in group 3 compared to groups 1 and 2. In the short term, single use of the Nd:YAG laser adjunctive to SRP reduced PD, PI, GI, and GCF to a greater extent compared to when Nd:YAG laser and SRP were used alone to treat periodontal inflammation (13) .
Eltas et al. compared the clinical efficacy of nonsurgical periodontal therapy with and without the use of Nd:YAG laser in smokers and non-smokers with chronic moderate periodontitis. The study involved 52 patients with generalized chronic moderate periodontitis and were divided into four groups: Group 1 -52 test teeth for smokers; Group 2 -52 placebo teeth for smokers; Group 3 -52 test teeth for non-smokers; Group 4 -52 placebo non-smoking teeth. Clinical measurements were made immediately prior to treatment as well as on the 1st and 6th months after treatment. The results showed a reduction in PD, PI, GI, and GCF in Group 3 compared to Group 1 and Group 2. Additionally, the changes for each of these parameters in Group 4 were higher than in Group 2 at the1st and 6th month. SRP + Nd:YAG laser versus SRP only did not result in significant differences in clinical parameters or between the two groups of patients who smoked (p>0.05), given that there were statistically significant differences in the PD between the groups non-smokers on the 1st and 6th month (p<0.05). The results support the idea that the application of Nd:YAG laser provides additional benefits in the periodontal treatment of smokers (14) .
The same authors show that in the long term Nd:YAG + SRP are much more effective in terms of reducing PD, CAL, GI and interleukin-1b and MMP-8 in GCF (15) .
Qadri et al. examined the duration of the effect of a single use of Nd:YAG laser in combination with SRP in the treatment of periodontal inflammation. This study included 22 patients. The Nd:YAG values were 4 W, 80 mJ/pulse, 50 Hz and there was a pulse duration of 350 μs. The test site was treated with a single application of the Nd:YAG laser and SRP, whereas the control region was treated with SRP alone. The following parameters were recorded before treatment and an average of 20 months (12-39) after treatment -PI, GI, PD and marginal bone loss (found on Bitewing X-ray). The PI, GI, PD were lower in the test group compared to the control group. Radiographic results showed less bone loss in the test group than in the control group. Single use of the Nd:YAG laser in combination with SRP had a better long-term effect on periodontal health compared to SRP alone (16) . Scripta Scientifica Medicinae Dentalis, 2019;5(1): [16] [17] [18] [19] Medical University of Varna Dilsiz A. et al. investigated the trauma of instrumentation after ultrasound treatment and the ND: YAG laser. In their study, they found that the ultrasound trauma caused an average immediate CAL loss of 0.68 mm (12) .
Slot et al. (3, 12) found no advantage in the use of Nd:YAG laser as adjunct to SRP in both the active phase and the maintenance phase of periodontal treatment (17) . These data were confirmed by other authors (5, 6, (18) (19) (20) .
Gomez C. et al. proved to CEM that ultrasonic instrumentation keptto a greater extent the original morphology of cement as compared to the use of a Nd:YAG laser (21) . This was also confirmed by another study (22) .
Jeng JH et al. showed root surface damage in parameters from 70 to 100 mJ, 20 pps for 2 sec with Nd:YAG, while at 20 mJ, 20 pps for 2 sec or 50 mJ, 10 pps for 8 sec they observed no morphological changes (23) .
Several in vitro studies (24-26) demonstrated thermal morphological changes on the root surfaces after exposure to the Nd:YAG laser with the lowest parameters from 156.2 to 166.6 J/cm 2 to the highest 571 J/cm 2 . However, it should be noted that even the lowest values used in these studies were higher than those currently recommended for in vivo applications. One study reported a chemical change of proteins on the root surface after irradiation with an Nd:YAG laser at relatively low parameters of 0.5 to 1.5 W (27) . Such heat-induced changes in structural root-surface proteins are undoubtedly regarded as dentinal cement separation after treatment with Nd:YAG laser and SRP according to Morlock et al. (3) .
In contrast to studies that report unsatisfactory results, there have been in vitro studies showing that Nd:YAG lasers, when used at low energy density or a combination of low density and defocused ray, can remove the smear layer withou t causing damage to root cement and/or dentine, or rising temperatures to a level that can cause irreversible damage to the pulp (2,28).
CONCLUSION
Several studies have been conducted on whether the use of a Nd:YAG laser in addition to SRP can provide additional benefits compared to SRP alone in patients with chronic periodontitis. Although the use of Nd:YAG as a supplement to conventional SRP could potentially provide additional benefits, the evidence is contradictory to support its effectiveness.
